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(57) Abstract 

A mounting board (20) on which a semiconductor chip (10) is mounted is manufactured by subjecting the surface copper foil of a 
double-sided copper-clad glass-epoxy resin laminated sheet (21) to formation of circuit (32) and inner-layer bonding, sticking an epoxy 
adhesive film with copper foil upon the surface of the inner-layer circuit under pressure, forming a through hole (25) through the sheet, and 
subjecting the board to electroless copper plating, formation of circuits (31, 33) by a subtractive method, and solder coating. The bump 
electrodes ( 1 1 ) of the semiconductor chip ( 1 0) are bonded to the board (20) through an adhesive film (40). 



(s 7) mm 

fco^, H-^ httt i«^lHlllPI3.1. 

£ 3 3, RXfteAstc*- h *rtt Ltcmmmfo 2 0 £#5 0 
^ * flc ^ y ^ © ^ fi* ffi 1 1 tH»S«i:S:S!#j«7-f.>UA4 0 1: 



AL T/W<rLT 

AM T^*—? 
AT ^hliT 

AC t-^h7y7 

AZ Ti^u^C^*:/ 

ba tK^^t -^/wy^^trT- 

B B s*/l"< 

B E ^yU^r— 

BF ^t'77y 

BG ^117 

B J 

BR ^=7 f y^ 

BY ^/L*— 

CA :*7^ 

CF t l 3 ifc77')^ i=i 

CG ^V^-ifefDg 

CH J*-** 

CI a— hi^T— A' 

CM — V 

CN *IS 

CU — 

CY *:/ci* 

CZ T^^n 

D E ^ 

DK 

EE ai^h^T 
ES 



F I 
FR 
GA 
GB 
GE 
GH 
GM 
GN 
GW 
GR 
HU 
I 



D 
I E 
I L 
I S 
I T 
J P 
KE 
KG 
KP 
KR 
KZ 
LC 
L I 
LK 
LR 
LS 



7^^7V K 

-mm 
*y 

✓N^tfy- 
^*yr 

i 

tyh • ^^7 

* y • 
y^<y r 




lt y hr=r 

LV 7h^7 

MC ^t"^ 

MD ^vUK^T 

MG -^y^^^/w 

MK ^^K^TIB^.-^^ 

ml *^y 

MN ^E-Vrf/U 

MR ^e— 5)^=7 

MW 77^ 

MX a 

N E ni>x- 

NL t7^ 

NO ;-^!?x- 

NZ — . V>—7*y Y 

PL 7 >K 

PT tfA-htfvi- 

RO /U-v^7 

RU d^7 

SD ^-^y 

SE **:n— 
S G *K— 

S I *P ?^~t 

SK *n£ T *T _ 
S L • W--* 



SN ir^tf/w 

SZ 7yi?5^K 

TD K 

TG h — =f— 

TJ *^3r**> 

TM KyU^7<~**V 

TR 

TT hV=>?y K • h^=f 

UA y^^-fT" 

UG 

US #1 

UZ ^X-<df-^^ > 
VN h"f*J* . 

YU a.— =T— 
ZW 



WO 98/20542 



PCT/JP97/04003 




n =* % a m m 



ft US # I? 







ife ?i -tt S S S 
W W- S E ^ 


(D 




pp rs_ w u 


> 


TT 


i->- 




VP- j y 


~/ (7~> tofe 

./ v>» JSC 


ffl ft Jffi? A- 
wTC /tj 1S& C ^ 


&&m$£ 


m u 

ffl 35 iZJC J2 


UJ 




i#r -it 
n> 9 




m?C /ti fea 


M A- *• 


-H- SL 




m m 14 


^te 

JSK 3r «U 


<T\ 






C m 


^ ffl 
W EJ Ac 


9 *£> <_ 


44- >•»• 53S m 
V>_ PhJ -q vj 


n 


mm± 






m 


fRJC X 




3£ 

SnP rP ^33C 


(7) 


m rS. e 

Mi J HP HO 35C IB. 


iz 




o 


















ft Wi 












- ft 




}g y y° & 


7 


x <i X 


y 7 > # 






W > 




s£ iz <fc 


v mm 


& fa izw. mm 


m 




^ t b T 


\ 








^ <D 9 




\z \$ ^ a? a* > 


7- 


* ^ fife 


b « 


m 




^ 






7 U y 


7 7° * * 




43 £ I* 




9- 








tern® 


ill: 


^ H 14 J* * $1 




if i 




m 






m r 


z> mm 


^ & a* 


ffl ^ f. n x n 




o 
















# ^ V ^ ^ (D 


m 


^ « A 




WL 










ft tt K 


£ k> n m. m iz 


m 






X 


> 


# m 






$ it 


mjjmnmm 


m 


*d # & 




t> 




, m 


m ? 




£ ft ^ 


g& a t m m * 


m 




\z m vy 




an 


EE * 


Tz it 



WO 98/20542 



PCT/JP97/04003 



2 



-hn 




•fin 


nr zii. gru 
i± ^ 


"7*". "ttt ? * *y 1 1 — V. fc- ■ ■ ■ t 1 -* f ^ v-r-v. v=rS» -Lit* • i i » *» eg 

el u 5 l ci i o M#©f|ffil§]±d*ft 






fv- 






m 




BIS 


00 cl [El 




6Jh 




m 


435 tic fc^ 
fi& $C 




<l 


T 


> V 


-5 S 7^ 




m 




\z 


31 ffi IT 


*y 4vfik. ja_L J.J « » w \ _ % 




JL- 


b 










m 


IS «c m 




— *- 




y 


>-rv vttj J.-TT* 

<£> M m 


^ m > rf & m & l , I8iii©^iii 


VtXf, 


IK 


tfJ 


\zmm 




&l 


\z 


J: 








H 


2£ 


* « t 






« 


tt 






§3 




fit 




b 




ft 


& F 








tt , XRtfY#ffl<B«IIg3B#a«3 L y?'K:Jfcl,T:*:£ 


< 


















4 







WO 98/20542 



PCT/JP97/04003 



56 m <D m m 







BH 


t± ^ @ *fif ^ £ -ft- 

i* > «r5P* T-ii- J C VJ 






s "ft" si # ^ 

sPe yv *?3P» t^i IJU J5C 








CO 




/=PJ 
















t 






V>\ P J 




134 J5C flvL R2i 2sv hJ 




flvU G- 


S ^ ^ IS L 






m 




ft 






T ft 1 ^ il (T) 7^ 






j y s 'eZ -g? )m 


HC 






V 






ffi W ^ ^ L C2 > 






m k*k l~ In 

la w 1± Vv. 13g 4L 


+r 




& 




*± 

3st 


Hi 


vj 


^ zz. AI7 a S ;£* ±& 
^ T OP PD * I ^ i)E 


-tit 




V J C. ^) 0 














RH 


M- * tt S if; > 
> ^ S S iR c > 






S ?R ^ m W c 


4L 




/> 




<* 




X 


VJ 1, T OP PP <— ^ 




mi 

RU PC 


% T p|) an h 




pC 






as 






-fir ^ Oil Hj ;fi§f 
9 O WJ Jss /ETC ^ 1S& 






ss 12 m m m « 






■e 


CO 


2x 


IMJ frw 


> 


it ft 9 ^ c* m pP> 


an c/j 


m m 


* s » r 






fm, 


m 
m 


ft 




J 


£» SlT I „ sff HP fHf Hp-* 

^2- % BU oC % ~ 


PP pp 


\% > 


m 1 b ^ m & « 




IMJ 


<D 








c 


^ iff m p i& ^ ffl 

1»L IEI v> HU pLj J5C mTC ru 


^ ISft 




± ^ > ^ne 




VJ 


m 








*f 






IB « 


^ SB a D p (7) Iff IB 


33PC 


PfT 










$ 








ft is t ifi m m 




& 


it 




T 


& m 


H 


5^ $ ft , m ss m m 






* t m ib n ir 






CD 


» 




n m 


t 




ft «i 


^^ft^m^SRiSi 




ts 






























m is 




m m « , 






















0 *fe it JB <h , 


















M IB 






B $ 


ft ^5 


m ft 1 S3 * 


m 










* #> 




86 % ft M IS S3 m 


m n 




ft W ft ffi T 






J?) 


> 



WO 98/20542 



PCT/JP97/04003 



mJ Id 


*s 


^ JP 


CD -5 


•fe CD 4> t£ < 




n & 


# 






















. -i-i. 


U 7* 


M 3$ 7* 21 /*- 


$t 


CD ^ 


1 






3- 




frri 

H 


ft 


H £ 




, '> ft < t 


& 




CD 


1 Jl 




fife -f 3 ^ 2 


CD 




fa 


^ 1 




<t m cd d v 


E 


E 1 




M IB 


9 


CD t& 1* Jl CD 


D 




E 


2 £ 


9 










E 


o 


0 . 0 1 E 


1 












=¥> 


fit 


IB 




# 14 


^ « , #| x. fc£ 




h 


5 D 


V E 


- 4 ( 31 o 


m 


5 *C 


/ 


m i 


n T 


# M. > - 4 


0 


H T 


iU 








o 






& a. 


^ T 


g T cd pg 






» 


m tc 








CD & 




re * 14 k 




£ t 


*« 


T €T -5 . 









T 




n *> 


m £ # tr 4> ft < «h 


1 




± 


M IB « p°d rt« & * 


m 




$ n 


m m m l , 




















at 


# 14 


~ 0 . 5 E 1 


















m 


i/ 


^- X 




0 


H 


z > 


*C~2 5 Ot^til 




) 




Bf ft m 14 * E 1 > E 


2 








n 




o 






m 






e 







WO 98/20542 



PCT/JP97/04003 



5 

B2B, *^»ffi£2SftS«£©g^)Kt8(&-fl£?K-r 
Wr ® El T * £ . 



1 


& #: -3 1 


«/ *• M 


ft ^ 






JSC 








M 

V'i 


1- 


OUT, 




1 <o 




1 2 ^ 


tilt 


m m 


-r 




o 




1 




> 




# # y 




t m 


mm 


« t £ 


, 


? * 


Hr 




u 




& 




m 




m ^ x m 




V tz 


M «r 




© 2 tt > 


m i 


0) 












T 




¥ m # ^ 




7 £ 


H ft 




* , # m 






Hr 


tr 




m 








^ T 85 






•& CD 


mm® 




























0 


1 fc ^ 


tsf as 


ft 


fit 








ft 


m 


« 


2 


0 i . ^ 


ft 


iz. m 


ft $ 


ft ¥ 


# # 9- y 


y i 


0 


<£: 


T 


#§ 






ft 


& 






i « , 




SB A ft 


m <d - m 




-r 




(7) 


T 






m 




tt , H ft 


s 


« 2 


o ± 


lc , to 










<Z) 


m 






pp 




& tic $ ft 5 


o 






y y 1 o 












<D 


® 


tc 




}g ft ® 


i 


1 <h 




§s m n 


® ( A* > 


7) 


a* 




fife 




n 


T 






. Z. (D i& 




m m 


1 1 


* ft b 


T , ^ ft 






H 


ft 




Id 








ft ^) . 






* 


ftSfc 


2 0 \t > 






<£> 


m 




n 


2 


1 


> 


2 2 «h , 


it 


IS ^ 




JI 2 1 


, 2 2 S ^ I T E i 


m s n * 4k i 


if ^1 _ 


1 tf> @2 HI j 


1 


3 2 , 



WO 98/20542 



6 



o o 


> 




iff 


PU 




5H[ /?lv ^F- \>t *j 


i 
i 


U W S?C 11 1 I CL 




/WC 


9 <5 




(D 






ffl 






> 


fff fp g3 4g §3 Q 9 
> HU PC bu w /P o Z > 


Q 

0 


Q 
O 


v/J ^ 


O V-/ 






At 




BP 


w « |bj 




Pv r>- J« Wt 3 7 v- OQ B'J 


pD 


TO 


^ m 


J. 


"> 


o 


o 






L/ C fix. U 


*D 




9 




JO. 

0 HU 


t? i§ 
pC ^ 


/ft 


o 
o 






M 




oQ 


fe& (a b o 1 9 o 
% IR! He IB 6 1 > Z Z 






iV 




IS 


m 




\ 


-7 


11 -4- ^ it 


i: 


-j— *r v/x /t*% VI o cr ,x<? 

T'5/cJDCD?L2 5^ 


Hz 


tT 


b tl 


O o 


--4- 

9 




4_ 






c <7) ^ S 5 


4-cr 


, W 1& 11 a Ift ^ il 


@S 


m. 


m & 


i& eft 


T 




o 


i — 


cl 


T > Be $S « 


o 

3 




T 




t7 b 




Be 




IS 


3 


3 


* cfc CN JS /l^ 


m 


/aft +iK7 -MM "V O i )^J- M 


m 


■ — * 

HI 


rt/y l 


U X 


BX 










o S5c ffl m 


Jos 

m 


SBTrolfra:, r © ± 










He 


T 




7C 




i"Wr /4-- tTTl OAr 

(D w m m 


CL 


T 404 Ah «dH v 












iJr 








i n ^/ti »4 
1 0 (v- V7 


7c 




9< 


-fri 

m 


m m 


( A 




— t 

J 


) 






jrt-r ih- -tcr O 


0 




m 

m 


m 




T 3 


1 


\ 






a 


d t a ti 5 


0 




m 


m 




2 0 


TO 




\ 


is 




<D Tc K> <D 7 




Jl' A O g 1 i¥J 4 0 




se 


e $ 


4l 


0 






lA 


SI 


T , ¥ 




— /* -« /till JL v 1-1-*" 


Up 


m 




<-P 




1- 








» ^ 4 0 « 




Ml L/ , I 1G T 0 u 




\z . 




old 


1^ 








1 


0 Id IS t-t 




4* €f* -tBo 111- ^ -a* 


fa 2 


0 m 




fix. 




7C 




/PTE 


ffl ® ffi $8 ^ 


3 


1 t3&«it»««e9K: 




b T , 




ft 






m 


& m * o 
















& 




4 


i 


& ^ f( $ it 


tc 




CD ^ ^ 


4 0 












« , El 


2 


list J;5H, ^ 


it 


ffi 


1 1 


t & 








«S 3 1*5 > 


^ tl 5) CD F B ^ (C # « %L =f 4 


1 


ifi ft 


ft 1/ 




ft 




T 




n z> t 


« IC , » * H 3t s-n * 


0 




■ft m 



WO 98/20542 



PCT/JP97/04003 



n & 




* 8J 


4 


o & m 


£ EE 




£ •& 5 


J: -5 iz 


b cd 


m 


tC # «E 








« f 3 


m @ 


t> CD 






m 


© 


it 


IB 




s 


& 2 0 




'P 


ft < 




t> 1 1 


b T 








v— 1™ 


f& 


T & 




2 CD ij& 




> 


tu IB 


n 


f * 5K Art 


2 


<D 


& 


m 


2 2 £ 


/SI 


2 


1 £ 


i 


M (D & 


tl ^ 








A 2 1 


2 CD 




^ §1 


2 


2 \Z 






S . 






ft 


IB 


II £ 


m 


2 0 




ft 


S » IK 




cd 


It 


A 2 


2 


CD D V 


t > 














E 2 




0 . 0 


£ & & 


«fc "5 




, mm 


*»■■ 




T , 


id 


12 E 2 






E 2 




0 . 0 






o 





7 

^ m & , & ^ t 

T H > » * m tt , 
SB £ J&* AS ^ «D » 

\>x ± <d m i oifei 

*tA2 2££*rt- 

K W T ^ S , S £: 
i L T ^ 5 *i , 2^ 

. W f B CD fdl 

« , ^ 1 O iSsfe # H 
( U T s » 14 * £ 
E*£T$l5££ft3 

1 E 1 ~ 0 . 5 E 
A *« «S J$ £ ft ^ 

5 E 1 - 0 . 2 E 





n n *r ^> « m m 




m 


« ra t « , -e ft 




a* 


fr ^ to ft ^> . * 


* 


m 


*4 ^ l*J f 


* 


« 


tt & w S 3Ct ^ . 






$ ft fc WJt «fc 0 




2 


1 <h , f^l ^ 


53 




ti %> m <d i m 




o 


^ i3 , SI 1 CD ^ij 






HSftS fi« ^ *> 




m 


1 CD ^!| T « > *6 


ft 




l± , d *n tr Bg P> 






(C 


$ 


6 t R Ij 1 5 H t 


2 


1 


O D V E S TI 




O 


) E 1 , ^2 




14 


$ 5 E 2 £. ~T Z> 


1 








SB 


m wl -v & 5 . 



WO 98/20542 



PCT/JP97/04003 



8 

& m&mfa <d &*\> m z ffi z> m 2 <d mm m c#^x^ 

□ Xf 0^7Xltt^ffl^ ft V> i|& ft 0 ft ft & ( t& M 44 

2 5 t 10 2~i04MPa 

lOOt: 10i~103MPa 

t)ttJ«<*n&Str*> L < « 1 IK±<0*#|aIBSIrt5fi 
*I£«±K:, « <h IhI.» Ji £ £ £ £ £ ^ « L , tf 

2 0 # , COinif^FT^^iiSTjSCttt, 
# f§ B^K & £ |£ £l S 2 0 , ffiHIOl^l^^ 

mum 2 2 \z . n?z>7ux*$&i3i^mm7'{)\'&$:m 
:cii7^Att, x # * > m m , * u -f ^ k » » , 

U ;i/ =f A , 7 0 U p x h U ;p -f a . 7xM'>IJ6, P V 



WO 98/20542 



PCT/JP97/04003 



9 

<ht>T#Sc s * u t ;p 7 ^ > . # u x — t- juj- ^ 7 * 
> , * U x - f x - t h > , ^^iita^uxx 

£ 7c , *.«t»7-f ;i/A0»3«, 2 0 ~ 1 0 0 u m # ft 

# fS BJ K 43 T ffl V> £ n 3 }g 3t £"J <h L T & > 7 >r iVAt, 

<D ~C & < , EltS«tt?8fIii:A« - t*«T?t 5. 
T Otzib s ®Stt^tiT*Sfc*ij-T^:< , & igg * ^ © i§ 

hf an? * s . & * m t l x \t , mfsm&nft^^m, 
m^m , ^a^cx^^^fcioTafKtsftiiS^f 

a* # * b < , tTft), x # * & «H& , ^T*-hxXx 

;ntf m , -rsHjiii^ffiUi. * 7c . z.n *> <omm\z 

«5J JUtt > 7^PA»)«ttS#4t5l«TlTiIittiS»f 
£ M & -f Z> Z. £ it T £ & „ & 3tf « , tJD JE . HO 8ft <k o T fir 



WO 98/20542 



* 

PCT/JP97/04003 



1 0 

t>n z> ox , tnf&mo&i»M<Dmi&timifi 

m w w & £ n ? tnw^i^iftTt^^oT, mmm 

<d m m ad m m. m k & vt % m m *& m \t i o o o^^xkti; 

T £ <£> ft £ l n „ 

# » 93fc & * & # ffll fcfc . ^y:/ig«®f&&IB3B«Sc© 

3*14^**1 0 0 ~ 4 0 0 OMPa^ff*L<, W \Z , 1 0 

0 - 2 0 0 OMP at»ni^l:Jf*l/^. M 7L\* > 

n t V X , l^ + ytlH^y-JH, t H 9 v K ^ > 

= 7 y ft'*!?*-7 5 >H#, XJl/*;-^A^> 7 5 >^f 
SH, *ijrS>Ol. i?->T>i?75 H§©iftttaft 

O iH , & « |£ (Z) 4 0*CT©#tt*^l 0 0-1 5 

0 0 M P a K: fc 5 «fc -5 K: T # U ^ ^ A £ E b Tc & m M ifi 

AflMtfeoWte^fci:* 0d A fc? > l^tny ( t* ) Sl/t7^ 

^ h7DVE-4(3loB0^-H,«»»l OHz, 513 
/ m i n T # M , -40 < C~2 5 0 t C£T$!l5£) £ 4£ ffl b 
T W £ T # 5 . & * 7 ^ ;U A © iSHfc « , &Sfiei»#<BiJQffc 

*m»j- (7^i/A) & * -r > a x \z s m i> x n o 1 1 & x * 

*^WTffl^57^'JJMAtLTa, 7^ U JH, 7 

^ u ;u m x x t- ;w , * ? ? >j ;mx^f ;vtfcfi7^ u d 



WO 98/20542 PCT/JP97/04003 

1 1 

£ # S fc tt # S S *l , tfT^'JV^JU-T 

ji/ s ^ ^ if t § ^ u -> v ;u t ^ u - h ^ u v v ;u ^ ^ 
^ u - h & ^ tr * a £ # & 7 z v )v 3 & tfff m\z m *> 
n a . :n^7i"j j^A®»f lit, gia©n^$ 
» «e> s j& & ■ 2 07J£*±#$?*lu. 7fj ;i/^Aoi** 
&i 4> e> ss ^ s « , i 5 w t %MT°v&z>£mm'&<D 4 or 

T* (D^fe^tf 2 0 0 OMP a£jffi*.TU£V>» $i fz 4 Ow 
^ its < & rig^fiffsl, * tt & Ift ffi fiS t # « & ^ # M 

<d m m m m m <d w & & & & t -r % tz tb , & m m u m * & 

&5.:0fcft,7i' UJH^litTttl 5 ~ 4 Owt % 

# # £ b v> . & * #J iz @2 $ n tz z. n s © t ^ u ;u =f a « , 

^A^^CjgBt5HtEi©t:-^j|g^ 4 0 - 6 0-C 

* ^ \z m v> e> n s & * #j « , ^ y <d n > ^ m& 
nm<Dn-z&*>-?&*wiw?2>rztf)\z. mm®. & & m 

5§ lc & T , ItSf HTtt, #J A , A u , N i , 

%<D&mmT0:ffiiz&^n7i?v&t££<Dmwk&#)-D $ ^ 

, ^UX^l/>^^i^^^<D^ # <Z> KtffcN i , C u , 



WO 98/20542 PCT/JP97/04003 







1 

1 


z 






o 










> s w o l 


EE CO fli /Jn 


O Pal 


m J; D "e /h a u u t ^ ^ 




Hi H CO M £ « 


b ^> ^ tr* 


^ ^> 






£ £ *t ^ g; 


Is < , 1 


At m 


^ 1 0 m *i Iff $ I ^ . 


£ fc > 


& M M \z # Wl 




n w. 


Tftte, 0. 1 ~ 3 Oft 


^ % T 




< fct o . 


2 ~ 


1 5 # ^ % T S £ o 




0^ lc 43 •& # 


^ W "f- y 


y <o 




— y *r 


;w , ;\ > ^ ^ 


£ tb -o % 


b T 


^ ® 1 I t I f: 6 o ^ /t 




£ , & . T 


)l s. - <J 




jl » ' < - « » - » f _ ltd . m _ .4*. • 

CO^My-f-VcO^n^S:^ 


X ^ )l> 


^ I; J: D# - 


)l t L 






fife $ n 


3 # # ft: y 


y co n is 


-/ 


H ± (C JEE * V fc ^ , hO 12 






X ffi fife £ 


n fc 


^ ® « ® T $> Z> stf — Jl/ 


> , 


« ^ fc # — ;i/ 


, m vt 


^ fc 


fife?^;x>y, * 7 A 


ffl # 


* »c «k 3 ^ ® 










co -ft 7 X £ P 


X » Sfi ttf 


It S 


W<D^T*gfife£nfc¥# 


# H S 


ffl & co J; 5 








T 


g ^ T 


( 1 . 5 


~ 2 


. 0 ) x l 0 4 M P a 


T 


g ± 


( 4 ~ 1 


0 ) 


X 1 0 3 M P a 


£ T 


m m t « , & 


ffi m k * 


> p 


C TH£gfc^te/ufcAXM 


*i 13 Ifc 




at . ) <> 




SB T CO 


JgJ^&tfccoif 




m © 


«« & £ i; s . b^»^b. 


* ^ ^ 


©H8l«T?tt, iff 12 


H 1 


<D^ii:P2 1C0DVE?* 


tit 




S E 1 , 


« 2 


<DK&mm 2 2 (0 D V E g 


T M £ 




^ E 2 it 5 





WO 98/20542 



PCI7JP97/04003 





E 2 = 0 


. 0 1 E 1 - 0 . 5 E 1 




T $> Z> 


t> CD T & 5 


tz & \z . m&mm&ft.m\z& 




\H ffl> 


# £ © 1R T 


% , m m&u.%i'&\z & t & 


, ft « » T 


CD & ffii 


J£ #i CD i| 


^ * cd m m ifi ta < > &wt 


{f ^ 14 ^* ^: 


rtjg fn] 


± "f ■ . 






. 

TUX. 


(D 7 7 X 




H ) , X 


Jk Zf Y 


^ fol CO ^ |g 

/v l*M 1>T> *W 


6 d Dm/tTfeS 

JJ-t I fv X. \J X-* ±J ill V-^ V> 


<D \z M L , 




> 1 Jg DJ 

C — J- /H 4£A 


h 0) M M tf* ^ 1 3 d om/t: 

—l— »^Jv HJ5^ J^K X *J ^ ^/ All x V-^ 


T CD ^ ^ 


>x *7 □ 


X *£ flg 

Tro j» tot jjw 


V-/ rpc /ra G- /TJ V •* cfc* ^ 


S IS ^ <*: CD 

SB Ic^. -3^ rr v - / 


Wl 

flX/ 7K 


i T t 


o> /u- V-/ -s Spy 1 ri* J s y C — 35C 


SB -W- ^ 


IS 1*1 

L/ *W r J 


SK ti\ "h /l\ 








BH lr 33 M* ^ 


j>C >@ H'J ids \ C tJ rr J>> WAt OP 


\k\ SK cK ~h (D 

PP sJ v > 


&g *0 fE 


/TJ G- y ^ 


/V* > <*♦*" ^rc •yj v. \/J 3X 35 Tv- dK 


S IK tl 1B§ ifO 


ffe ffl 


J: H 4 0 


r T O # $ i?l 0 0~4 0 


0 0 M P a 


(7) fc> CO 


A* f& ffl 7? c* 


S« #i*^Srl00~2 0 0 

o J)*^ IJU **t i * C X V V/ *-/ V/ V/ 


0 M P a t 




, £ £> Id ^ 


|i»*J IMAi JQ7\ > 1. XV J> PJ-V *Q7\ > i CK / 1/ 


tl /t >^ )S ?t 


££ gft & 


£ <D -ft !^ i4 


M* ^» ^t'V ' X. i 1 ,■ V t 4 Mr /*U' ^ V 


S: He 7? 


© T 


# Z> fc tt> x 


i& ffi 14 # ± *I m ± T ^5 






cd m SB 




h 7 > 7> 


* . ? 


-f t - H , 


■tJ--rUX^^CDT36»j « ^ , □ 


/ it. 


j& trt # 


, u ^ ;w ^ 








0>J l 






X R Y # ft CD 


i^lii3g^^l6ppm/' , C, 


T g *t ^ i 


7 0 *C 


, T g^T©»tt$^ 1 . 8X10 * M 


P a W ^ 7 



WO 98/20542 



PCT/JP97/04003 



1 4 



-7 


J 




L - 










re 




Hill f-—J ST\ lI 1 - 1_ **""* i— . I V-l— vrt x 1 IV - J r— f t-l A. . . ■ ■ . , - . 

gtff ©t7 h 7 HffiTrt^lejgSJpx, rt M t£ * 






-b*rr 


T« <^ tv- , |£ I*] JI IeI S§ § ® fc ft h* 'J )V ft IB X £ 




7c 






y 4 


JV 


Ms 


MCF-3 0 0 0E (B&<fcj£Xfit8<5££tl:j8 % 








T g ^*?) 1 3 0 t, T g£(T©#t$^ 0 . 2 3 


~ 0 


3 


X 


10 4 MPa) S 1 7 Ot:, 4 0 k g f / c m 2, 


6 0 


ft 


y 


1/ X *g J8 « L , X ;i/ - # - ;p £ $> # % Mfll^^ 










- h 






vmmmm* mtc * * m # r * y « , jg^ttut 


b T 




^ 




0 



m©4 0 r k # * $ & m & 1 5 0 omp a (Dmmmy 4 

IfiISS ( & $g ffl « H ^ ) tW^g^-fr^ffVi, 

:/ £ 1 8 or, 1 0 kg f / cm- «®l*Rt)tffi*l: i 0 

t«d:igst©#f ft^.^ 7 & © m m & t & m, n. iz m 
mznztmmiz^m&ryytmm&mmtemmmyj 



WO 98/20542 



PCT/JP97/04003 



1 5 





SB 


W 


£ ( 




5 5 <c 


, 3 0 # 


) 


/ ( 


i 


2 5 "C 




3 0 


^ ) <D 


& 




T? 


$ 0 




V <i >? )V 






m 


L . 




© & 


^ It -f 






ii 


& 1 




0 0 0 


m & <d ¥ 


# # ^ 


y 


~f <D 






ill 


m 




<£> 






J- y 7 


& «c m m 




<d m 




Jg fit & 


so 


^ b 








i 


0 0 


m 


Q \>X T T & o 


o 


















W Li 


M 2 
























x 


2& 


t£ Y 




ft CD ^ 




1 


6 p 


P 


m / *C 








7 


o 


V, 


> T 


g 


T <£> 


# tt # a* 


1 


. 8 


X 


1 0 4 


M 


P a 

L CI 


<T) <=7 






□ 




X 


^ * 


^ fl& ® 








€ 1£ T 








E 




6 


7 9 


( 


B A it 


^ x ^ Ifc 




£ a 


m 


> tip 


*t-i 






IP 


c 




# (7) 


u- 


1 V ? 






€ 0 8S SO X , 






Xci: >± 


*• 


a/US 


-a- 

j 






, M 1*1 


JB 13 S§ ^ 


® 


\z 9t \z 




/V 


-fin nr 


'c: ins is 


/ V — 


/-J 






D 


7s & m 


$ JCt flg 




frf # X # ^ 




W0 JSC. 






A 


M 


C F 


— 


3 0 0 


0 E ( B 




fb ^ x 






XL « 


x PBj OP 


1— • 


) 




1 7 


0 


*C , 4 


0 k e f 


/ 


c m 


2 


> 6 0 


ft 




X ft ^ 

T« /B 


}g 








)V 


- * - 


;p ?l * n 


> 






^ lb -o 


& 
cz 




y \ y 


/7 


• 






2> 


^ Jf IhI 






*s ft 






Jl/ 




J CZ 








H IS 




WL S » 
























y 


7 « ■ 


^ m m m 


t 


L T 




V <i \ 






(C /ft > 








W 






fz 


^ jg n 






- 


A* > 










m 


« M £ 


m & b 7c 


t> 


(0 Sr ffl V> ft o. 






> ¥ « 










m 


jg « S 


IC ^ JtS T 


■5 


mm 


m 




m 




«8 ± \Z 


* 


n 




mm 


m 


* m ft 




L 


tC c 










J" y y 




3! 


jg 


mm 




mmm 


« <t * 




'& <D 4 


o t: 


43 5 


* tt * 



WO 98/20542 



PCT/JP97/04003 



1 6 



1 5 


0 0 M P a (7) 


X5C 










0 3; 9 ^ 


& W M 

TfK /=rJ 










ivT M ^ «H- 1 BJt ^ /rf 




/c fx > 


^ M tk 


^ 'V ^ ^ 4 it? 

v j/ y v>» ^ 


m 




> * 




y 


f& IK ffl 


fpl 8& > 
IH) to C 


(D /\V ^ +h 
vy 1iL lm C3 Ci XL 


IT 






w t y y s 1 0 u 




1 0 


b- rr f 


/ t in inn. 




/X. 




-H > n 9 n 3/J> Rfl -hn 
/J ^ cK v <i U ^ pa] JJU 






te ^ 


W y -i /l/ 'c: 


AS; 






/<- O L. u L Ck O C > 




v-, 

w m y 












vy^/tc^IsS (- ^ S ft 


iff? 


nt^r «^ 

w ^ n 


M: fcfe ^ 
J± m 


&ll fcfc :#T I f-~ 

ml 'cT ^£ ip L> A. 


*u 




y 


v > y ffr ffl IHJ J6& <i: 7)^ 


m 


/=f 1-^ 

^ W L 


J« H9C C 


4-1 yZL > 1=1 B£ I* 

U O C. l p J r^- 


=P 


lit 


14^ y 


"V y c ^ s ft iR i0j 


He 


W ffll y 


y 11 . / 


K) <R Itj L ck ^ 


X 






•fcfe 4^ £B Jk't /P -kfc. A- An 


Z> 


O 




ct O k- U X 1^ 








y- y 7 t 1 i I is ?; 


m 




m u £ 


(»5 


3 


0 




/ ( 1 2 5t, 3 0 


ft 


) <d ^ 


ph ~r? ±B. 


in -a- yv. a-i. 

U Mini stir 




(7 


PA 


85 L ^ L/ /c 0 u © m 


m 




6S JgS 


1 a n a 

1 , U U V IHJ 




Vj 




/4- ^E. . , ^-jP /T>k 5^53 4ci 4jk; 

1? T 7 7 ^ m H 


r. 


cfc? 44- -B* 
^ S S 


±Cf /7>> M£ 


<^ 14^ X 7 y fe- 




m 


IHJ See 


m tit +ptl -t±* vflll c> 1 


7c 


u *Z. 

Cl 0 > 


inn 


rn O IN TT "7* rfc; 
/5i| q 






0 








X & 


Y 2? |SJ <£> H 


Ml 


38 




ioppin/\>> 1 


g 


aa* rRj 1 


7 0 <C 


, T g KTo 


3^ 




/J* 


1. ox\IU * M r 


a 


7J 7 


X ^ D 


7, • X 7$ * is 


It 


m 






M 


C L - 


E - 6 


7 9 (H4ft 


fiJc X 




IS a £ ) 


<£> 


^ M ffl 


fa * <D V 7 b ? 




b 






}g 


ill 


£ J£ 


0 ^ fc , ^ ft 




m 




m \z % \z H u ;p 7t 


X 


£ b 


TdJ y 7, ^7 DX£W 








m 


» 7 J 



WO 98/20542 



PCT/JP97/04003 



1 7 

JUAMCF - 3 0 0 0 E (Biitllltt^^M- M & 
£ ) £ 1 7 0 t: , 40kgf/cm2 % 6 0^^1/711 

0 OMP aOS*#i7^^AI;J:Diit5. * T , #1 
8$fil:J|]!ii«7-f ^ASIE?Lfc«, ¥ # # ^ y :/ © 

-fr £ It l/> , 8 Ot:, 1 0kg f/cm 2 

OlSR^E^tiO 2 0#r B 1iJP^JE»LTSy7#«7^ 

)i j* % m. it z z> o z. n \z <fc o x , i*it7^^A$^ 

SB *t £ ( - 5 5t, 30^-)/'(125 < C, 3 0 # ) © & 

;na sa 1 , oooiHim^^^^^^y^^emMt^^s 

1 0 0mQ^TT^-D7Cc 



WO 98/20542 PCT/JP97/04003 

1 8 

m m m 4 

ppm/"C, T gKT©9ltt**2 . 2Xl0 4 MPatf) 
X ? X 2 a X • x#*^#Jgpioigfl35B98tJg;|g-e&5MC 
L-E-6 7 9LD (B&<t/&Ifg$<:i££tt®!> ffi A. « ) 

ic^ I L fc ^ £«fl>tt3Sg3Slfi£l^«K:ft]iU, HiS^J l . 
& £ & L c 

8B W «r ( - 5 5t, 3 0 # ) / ( 1 2 5 r , 3 0 # ) (D & 

#tiolt^lit-i > ^;vM»i;iLfc. £ <£> & it ^ 
;w tt ■* 1 . ooo@fto'**ft?y^<D^iBiit^8i 

5 amQ&TTfcofc. 
^ 0!) 5 

^ J6 #J 4 IC *5 H T , Jg m M 7 J )V A fc ^ b g # # « * 
%\ 7 4 )l & * & M '& <D 4 0 *C K 43 ¥f 3 # 14 ¥ ffi 1 2 0 0 M 
P a^itIJ^i7^ ^ A £ ffl t/> £ Jg* || J£ #J 4 £ |W] 

SB *t £ (-55*0, 3 0 # ) / ( 1 2 5 r , 3 0 # ) CO £ 



WO 98/20542 



PCT/JP97/04003 



1 9 

)v u. m i , oo o@ft©*»#f y ^©^jg«it*si 
HiW 6 

«««4i:i^T, rtJBl§ig&»«<Bin]i&fc::tf7*£D 

Z^t^j:^l#^ySt7^1/AAS-3 0 0 0 ( 0 ±L 

itj&xmwTZ&ftm* . Tg*t«i 3 ot, Tggt 

T © 5ltt $ ^ 0 . 23~0. 3X10 4 MPa) <h # ^ 7, 
3 0 0 0E (SSitfiEli^S^ttl, ffi A « ) £ * Z. <D 

I c 1 1 I , IS « & * . — ;P5t*W. ft JI 0 & in 

«£S&«8b&8&*i-£ (-55t, 3 0 # ) / (125-C, 

3 o # > <D&ft^i&QM?ftmi)-'(#)i')&mi l zmL>ito z. 

^ L i ^ ^ , 5 OmQ^Ttfeofc. 

*i«i-3i:*^t, mm m & « t b t , x&UY J; 

fa <D ffi-B^^ ffi 1 6 p pm/'CGDtf^X^PX • + v 

iIifflii0«itT*5MCL-E- 6 7 9 ( 0 4ft 



WO 98/20542 PCT/JP97/04003 

2 0 

£ & m b fc. . 

SB # £ (-55*0, 3 0 # ) / ( 1 2 5 *C , 3 0^) <D & 

)ium i , o o om&<D*mit?-v7'<Dmmnmiinmm 

1 Q VX ± T * o fc « 



WO 98/20542 



PCT/JP97/04003 



21 

If # CD ft II 

i . m m. m « t . <*> a « k & «t $ n & '> & < t 
m ib ^ is s «n* * co ^ ® ^ , ^«c-r^^m^gPiPpCD^ 
t * k £ ft . re &fo<om&&i&inm&Mi&2 nx ^ 

#5*S#T«3ft3ft&»ltT«J*3ftS*J>ft< £ *> 1 
M &. ±<D & 1 CO ^ « «ii . 



WO 98/20542 



PCT/JP97/04003 



22 



T /till ST\ 

WJ CD 


i 


Ji & ffi 


m*T Z> w> 2 <D m m m L £ w 








Ml 


i <d m, 


lIODVEstiJisn 


~r a^, -Ma: -nvc jjK 

Z> ST M 9p tl 




E 1 , 




©*B«I©D V E m T WU 


* n s a? me 




m £ E 


2 


its 
E 2 = 


0. 0 1 E 1 ~ 0 . 5E1 






T 


i — 


C_ C. TT 








2 . 






iffi «i Jl <Z> D V E © T $1 ^ s 


ti £ iff j£c 3* 14 ¥ 


E 2 ifi 


> 

O 
^/ 




1 0 2~1 0 * M P a 






1 






1 0 i—l 0 3MPa 






~€ & Z> 


of 




mm <o as a s b . 






3 . 




ffi 1 ^ 


16 & Jt 0 4> ft < tfe 1 ~D tfl 


r5i roi 
^ ihj l M J 




& !g * 


A/* 


J- xj }J 




Z> ffi Jj< 3S 1 




2 f E ifc 


(7) 


11 =¥* SB 








4 . 




1* M 




1c #14 ^ ^ 


1 0 


0 ~ 4 


o 

V/ 


0 0 M 

\J \J IV X 




1 - 3 & Jg 


gs m 


<D flt 




a ^ ft 


o 






5 . 




& * #j 




m > 7 ^ u 




A R 


it 


ft 14 K 




4 # 12 «c 


(D M 


^ SB A 












6 . 




& * #J 


\Z 0 . 2~1 S 




m $ 


tl T 




ft J* Ji 


siatt^B^aufittB. 






7 . 




ft m 




^< m i ~ 6 




13 m o 













INTERNATIONAL SEARCH REPORT 



International application No. 

PGT/JP97/04003 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H01L21/60 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 H01L21/60, H05K3/46 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1926 - 1996 

Kokai Jitsuyo Shinan Koho 19 71 - 1997 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP, 8-124965, A (Oki Electric Industry Co., 


1-7 




Ltd . ) , 






May 17, 1996 (17. 05. 96) (Family: none) 




A 


JP, 7-231050, A (Matsushita Electric Industrial 


1-7 




Co . , Ltd . ) , 






August 29, 1995 (29. 08. 95) 






& EP, 94119486, A 





1 1 Further documents are listed in the continuation of Box C. { | See patent family annex. 



Special categories of cited documents: 



"A" document defining the general state of the art which is not considered 
to be of particular relevance 

M E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

44 CT document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the International filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combi ned with one or more other such documents, such com bin a tion 
being obvious to a person skilled in the art 

**& M document member of the same patent family 



Date of the actual completion of the international search 

January 26, 1998 (26. 01. 98) 


Date of mailing of the international search report 

February 3, 19 98 (03. 02. 98) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



HBSWie## PCT/JP97/04003 



a. B^cojK-ra^sfo^s vbumhhm (i pc) ) 

Int. CI' H01L 21/6 0 



IWaiESrfTofcft/MSa^ (BRMfflHHH (IPC) ) 

Int.Cl 8 H01L 21/60. H05K 3/46 



nxmnrnftmum 1926-199 6¥ 
ttm'jkm&mmmnw 1 9 7 1 - 1 9 9 7¥ 



SBKsas-cttfflbfcm^x-:?^--^ (f—f^— x<D%,fo. m&\cig.m Litmm) 



mm-tz 



JP, 8-124965, A (i«P«&X8M*5i:£*±) 
(1 7. 0 5. 9 6), (7r?';-ftU 



17. 5.B. 19 9 6 



JP, 7-23105 0, 
(2 9. 0 8. 9 5) & 



a (VtTmmmmm^^.) 29. 

EP, 9411948 6, A 



6M. 19 9 5 



1-7 



1-7 



TEj 9cftX$ktte1bZ&. BB8&fflraB£Jimtc^S*vfct> 



tyj mzMm<Dhz>xm.-?h<?x. ^f&x&ki&oiu 



HBiiaSSr^TUfcB 

2 6. 0 1. 9 8 



0 3^02,98 



B*HWffWf (I SA/J P) 
S<8## 10 0 

jR^^BKe^iaHTe 4#3^- 



4 E 



7 2 2 0 



03-3581-1 101 



3 4 2 6 



eSPCT/ISA/2 10 (f2^-i?) (1 9 92¥7^) 



